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• This invention relates to a disazo compound and more ■.. 
particularly to a colorant suitable for the preparation of an ac^ueous 
ink for use in the production of a black image by ink jet ' printing*. ■ 
According to the present invention there is provided a 
: 5 compound of Formula (1) and salts thereof: 

fc OH 
L-D-N = N-E-N = N 

10. . . HO3S 

wherein: ... 

L is optionally substituted piperazinyl; 
D is optionally substituted phenylerie or naphthyiene; 
15 E is optionally substituted phenylene, naphthyiene or • 

quinolinylene; • ; 

• R is H or Ci-4-alkyl; 
n has a value of 0 or 1; and. 

Z is H, alkyl or aryl free from water-solubiiising groups. 
20 The optionally substituted piperazinyl group L is 

preferably of the Formula (2) 




25. . . wherein: 



• K is H or optionally substituted alkyl, aryl, acyl or ester; 
. V. is optionally substituted alkyl; and 

p is 0, 1 or 2. 
. When K or V is optionally substituted alkyl, the alkyl. is 
30 preferably C 1M -alkyl, such as methyl, ethyl, propyl or butyl > . 

especially methyl, each of which may be substituted as hereinafter 
described. 

When K is optionally substituted aryl, the aryl is 
preferably phenyl, which may be substituted as hereinafter described. 

35 When K is optionally substituted ester, the ester is 

preferably of formula -COOT or S0 2 OT wherein T is optionally 
substituted alkyl or aryl, especially C 1M -alkyl or phenyl, each of ' 
which may be substituted as hereinafter described. When k is 
optionally substituted acyl, the acyl is preferably fbrmyl, alkyl- or 

40 . aryl-carbonyl or alkyl- or aryl -sulphonyl, in which the alkyl is ? '■' 

.preferably C^-alkyl and the aryl is preferably phenyl, each of which 
may . be substituted as hereinafter described. .Examples 'of' optionally 
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substituted piperaziri-l-yl groups . represented by L are piperazin-l-yl, 
4-hydroxyethylpiperazin-l-yl, 4 -acetyl -piperazin-l-yl, 3- 
methylpiperazin-l-yl, 3 -methyl-4 -acetyl -piperazin-l-yl, 
4-formylpiperazin-l-yl and 4-methylpiperazin-l-yl . 
5 D is preferably optionally substituted phen-l,3-ylene or 

phen-l,4-ylene, especially the latter. 

When E is optionally substituted phenylene, the phenylene 
is preferably phen-1, 4-ylene. When E is optionally substituted 
naphthylene, the naphthylene is preferably naphth-l,4-ylerie. When E 
10 is optionally substituted cjuinolinylene, the quinolinylene is 

preferably quinolin-5,8-ylene, each of which may be substituted as 
hereinafter described. 

Where E is substituted phenylene it is preferably of the 
Formula (2a) : 



15 



20 



(2a) 



R* 

-Q- 

■ R? 



wherein 

R 1 is optionally substituted alkyl, optionally substituted 
alkoxy or NR J R 4 ; 

R a is H, halogen, -COOH, -SOjH, optionally substituted alkyl, . 
25 optionally substituted alkoxy or optionally substituted 

alkylthio; 

R 3 is H or optionally substituted alkyl; and 
■ R 4 is H, optionally substituted alkyl or acyl. 
Examples of substituted phenylene groups represented by E are 2-amino- 
30 phen-1, 4-ylene, 2-amino-5-methbxyphen-l, 4-ylene, 2-methylamino-phen-l, 

4-ylene, 2-acetylaminophen-l, 4-ylene, 2,5-dimethoxyphen-l;4-ylene, 
2-methoxy-5-methyl-phen-l,4-ylene, 2-methylpheh-l, 4-ylerie, 2-methoxy- 
phen-1, 4-ylene, 2-methoxy-5-acetylaminophen-l,4-ylene. .' 

Where E is optionally substituted' naphthylene it is 
35 preferably of the Formula (2b) : 



40 




wherein each of X and Y is independently, selected from -COOH, -SOsH 
and H. ■ In the group of Formula (2b)- it is preferred that one of X 



: WO 95/17472 



3 



PCT/GB94/02637 



and Y is COOH or SO,H, especially the former and the other is H or . 
• that both X and Y are H. Examples of naphthylene groups represented 
by B are naphth-1, 4-ylene, 6- or 7-siilphonaphth-l, 4-ylene, and 6- or 
7-carboxy-naphth-l , 4 -ylene . 
5 . By the term "water-solubilising groups" from which 2 must 

be free, is meant acidic, hydrophilic groups which render ah organic 
. material water-soluble such as -COOH, -SOjH, -PO(OH) 2 and -B(OH)^ : . : 
• R is preferably H or methyl, but more especially H. 
2 is preferably H, C^-alkyl or phenyl; but more. 
10 especially H, and, with the exception of H, these may be substituted 

as hereinafter defined, provided the substituent is not water- 
solubilising. Examples of groups represented by Z include methyl, 
■ ethyl, 2- and 4-tolyl, benzyl, methoxymethyl , methoxyethyl , ■ 
ethoxyethyl, 2- and 4-anisyi, hydroxymethyl, hydroxyethyl, 4- 
15 hydroxyphenyl , 4-cyanophenyl, 4 - chlorophenyl and 3-acetylaminophehyl. 

Where K, V, Dor E contains or represents a substituted 
alkyl of aryl group as hereinbefore described, each substituent .on the 
alkyl or. aryl group is preferably selected from C 1M -alkyl ; especially 
methyl or ethyl; Cj^-alkoxy, especially methoxy or ethoxy; OH; CN; 
20 NO a ; -COOH; -S93H; amino; halogen, especially chloro or bromo; 

acyiamino, especially Cx^-alkylcarbonyl-amino, benzoylamino or ureidp; 
ester, especially C^-alkoxycarbonyl; acyl, especially 
C 1M -alkylcarbonyl; and acyloxy, especially Cx^- alkyl carbonyloxy; : 
• ■ unless stated otherwise. 

25 : The same substituents, with the exception of -COOH and -SOaH, may be 

present on Z. 

The group L-D- in Formula (1) is preferably of the Formula 
(3) or (4) wherein. T 1 and T* are as hereinbefore described and m is 0 



30 



35 



or 1. 




tC00H) B 



(3) M) 



and especially of Formula (3) wherein m is 0 or 1 and L is of Formula 
(2) in which p is 0 or 1; V is CH, or OCH,; and K is selected ifrom H,' ; 
40. . ■ Ci-.- alkyl, especially methyl; formyl; .C x ^-alkyicarbonyl; 

phenylcarbonyl ; ester, especially C^-aikbxycarbonyl or" 
phenoxycarbonyl; and hydroxy-C^-alkyl, especially 2 -hydroxy thylV . 
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10 



15 



20 



25 



30 



35 



40 



* . A further feature- of the present invention provides a dye 
of Formula (5) and salts thereof: 



[C00H) o 




(SOjH), 



wherein: ■ 

■ L is of Formula (2) ; 

W- is C-H, C-COOH or N; 

X is H, COOH or SOJl; 

Y is H, COOH or'SOjH; and 
K, V, p, m, Z and n are as hereinbefore defined . 
provided that (1) at least one of X and Y is H or COOH and (2) W is C- 
H or N when X and Y are both COOH. 

Nucleus A may be a phenyl or naphthyl group, preferably the 
former and, where it is naphthyl, the subs tituents shown may be on 
either benzene ring. Where Nucleus A is phenyl and m is 1, the COOH 
group is preferably in the ortho with respect to L. In formulae (3) 
and (5) it is preferred that m is 1. 

In Nucleus B, it is preferred that W is C-H or N, especially 
the former. It is also preferred that, one of X and Y is COOH or S0 3 H, 
especially the former and the other is H or that both X and Y are H. 

In compounds of Formula (l) and (5) it is preferred that n 
is 0. The compounds of Formula (1) and (5) preferably contain at 
least two carbbxy groups . It is also preferred that the number of 
carboxy groups is equal to or greater than the number of sulpho 
groups. 

Components from which Nucleus B may be derived include 
l-naphthylamine, 1,6-Cleves acid, 1,7-Cleves acid, mixed Cleves acids, 
8 -amino-2 -naphthoic '.acid and mixed 5 -amino- and 8 -amino- 2 -naphthoic 
acids. :If such mixed components are employed the product will be a 
mixture of dyes containing different isomeric Nuclei B. Such mixtures 
can be made directly from mixed Cleves acids or from the mixed isomers 
of 5-amino-2-naphthoic acid and 8 -amino -2 -naphthoic acid, 
respectively, without the need to separate the isomers. 

Components from which Nucleus C.may be derived include Gamma 
acid, 2R acid, N- methyl -Gamma acid,' N-ethyl-Gamma acid and N-phenyl- 
Gamma acid. 
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t . According to a further feature of the ' invention there .is 
provided an' intermediate of the Formula (6):. 
S " . L-D-NH 2 .(6) 

wherein L and b are "as hereinbefore defined. ■ 
5 Examples of intermediates of Formula (6) include 3-carboxy- 

4- (4* -hydroxyethylpiperazinyl) aniline, 3-carboxy-4-piperazinylaniline, 
4- (4* - me thylpiperazinyl) aniline, 4- [ (4* -acetyl-piperazinyl) -3-carbbxy- 
aniline, 4«.[ (4 1 -acetyl-3 1 -methylpiperazinyl) -3-carboxyaniline, 
4-(4 , -formyl-.3 , -methylpiperazinyl)-3-carboxyahiline, 4- (4 1 -ethoxy- • 
10. carbpnylpiperazinyl) aniline and 4- { (3 1 rmethylpiperazinyl) -3-carbbxy- 

. aniline. 

. The compounds of Formula (1) and (5) can be. made by : 
. analogous processes to those described in EP 356080A. For example a .- 
compound of Formula (6) may be diazotised, e.g. in water at : 6-5°C : 
i5 usijig NaN0 2 and acid, coupled onto an amine of formula H-E-NH 2 ' to give 

•a monoazo compound, the monoazo compound may then be diazotised in a 
similar manner and coupled onto- a suitable 1 -hydroxy- 3 -sulpho compound 
having an -NHZ substituent at the 7-position and optionally a sulpho 
. group at the 6-position; wherein E, Z and the compound of Formula. (6) 
20 .. ' ••' are as hereinbefore defined.. In the compound of Formula (6) in which 
K, in the piperazinyl group L, is H, this- may be protected, by 
conversion to acetamido. Suitable processes are substantially as' 
described. in the Examples. 

The compound of Formula (6) can be prepared by reacting a 
25 piperazine, L-H, where L is as defined in Formula (2), with a compound 

C1-D-N0 2 , where" D Is as herebefore defined, in an aqueous medium. at a 
temperature from 50-100°C, preferably from 80-95°C for up to 24 hours, 
preferably in the presence' of an acid binding agent, such as NaOH, 
: Na 2 C0 3 or NaHCOj , to give a compound L-D-N0 2 and reducing the N0 2 group, 
30 . ! e.g: by hydrogenation. Examples of the compound Cl-D-NOa are 

4-chloronitrobenzene, 2-chloro-5-nitro-benzoic acid, 3-nitro-4-.chloro 
benzoic acid, li-nitro-4-chloronaphthalene, l-nitro-5-chloro- 
naphthalene and l-nitro-4-chloro-7-carboxy naphthalene. . 

A compound of Formula (1) or Formula (5) , hereinafter .. 
35 referred to as a Colorant , is notable for its strong, neutral, black 

shade, fastness to water and light, and good solubility in water. 
Compositions of the Colorant with water-miscible organic solvents, 
especially such compositions contained in an aqueous medium,; are. •*"•'.- 
.... characterised by a low tendency to bronze when printed on paper. 
40 The Colorant is especially useful for the preparation of an . 

ink, especially an aqueous ink suitable for use in ink jet printing, 
especially thermal ink jet printing.. 

The Colorant is preferably a. salt of a compound of Formula"' 
(l).or Formula (5), especially a salt with an alkali metal cation or 
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optionally substituted ammonium cation or a mixture of such cations. 
An especially preferred Colorant is a salt with ammonia or a 
substituted ammonium ion or a mixture thereof. . 

The substituted ammonium cation may be, a quaternary ammonium 
5 cation of the formula *NQ 4 in which each Q independently is an organic 

radical, or two or three Qs together with the nitrogen atom to which 
they are attached form a heterocyclic ring and all remaining Qs.are 
selected from C^-alkyl. Preferred organic radicals represented by Q 
are C^-alkyl, especially methyl. Preferred heterocyclic rings formed 
10 by NQ 4 are 5 or 6 membered heterocyclic rings. 

Examples of quaternary ammonium groups of formula *NQ 4 are 
N*(CH 3 ) 4 , N*(CH 3 CH 3 ) 4 , N-methylpyridihium, N , N-dimethylpiperidinium and 
N,N-dimethylmorpholinium. 

Alternatively the substituted ammonium cation may be of the 
15 formula *NHTj wherein each T independently is H, C x . 4 -alkyl or hydroxy- 

C A _4-alkyl provided at least one T is C^-alkyl, or two or three groups 
represented by T together with the nitrogen atom. to which they are 
attached form a 5 or 6 membered ring, especially a pyridine, 
piperidine or raorpholine ring. It is preferred that the substituted 
20 ammonium cation is derived from an amine which is volatile under 

ambient conditions, i.e. at 20°C and atmospheric pressure. 

Examples of groups of formula -*NHT 3 are (CH 3 ) 3 N*H, (CH^jNUj, 
H a N*(CH 3 ) (CH a CH 3 ) , CH 3 N*H 3 , CHjCH^Hj, H a N* { CH 3 CH 3 ) a , HN*(CH a CH 3 ) 3 , 
HN*(CH 2 CH 2 OH) 3 , CH 3 CH 3 CH a lTH 3 , (CH 3 ) a CH!ra 3 , pyridinium, piperidinium and 
25 morpholinium. ■ 

It is especially preferred that the Colorant is in the form 
of the ammonium salt or the mono- or di- methyl ammonium salt. 

The ammonium salt form of the Colorant can be prepared by 
dissolving an alkali metal salt thereof in water, acidifying with a 
30 mineral acid, adjusting the solution to pH 9-9.5 with ammonia or the 

appropriate amine and removing alkali metal salt by dialysis. 

The compounds of Formula (1) and (5) are notable for their 
strong, neutral, black shade, fastness to water and light, good 
solubility in water and mixtures thereof with water-miscible organic 
25 solvents and low tendency to bronze when printed on paper. 

The compounds are especially useful for the preparation of 
inks, especially aqueous inks, used* in ink jet printing and 
particularly thermal ink jet printing. 

The water-fastness of the compounds on paper may be 
40 increased by printing it from an aqueous medium in the form of „an 

ammonium or substituted ammonium salt. 

According to a further feature of the present ' invention 
there is provided an ink comprising the Colorant and a liquid medium. 
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It" is preferred that the Colorant is completely dissolved in the > 
liquid medium to form a solution, . 

The ink preferably contains from 0.5% to 20%, more 
.' : . ■ preferably from 0.5% to 15%, and especially from 1% .to 5%, by weight/ 

5 . : of the Colorant based on the total weight of the ink. 

The liquid medium is preferably water or a mixture . 
comprising water and one or more water-soluble organic liquid, ' the. . . * 
water and organic liquid(s) preferably being in a weight ratio from : 
.99:1 to 50:50 and more preferably 95:5 to 60:40 and especially 95:5. to 
10 .. . d0:20. 

The water-soluble organic liquid is preferably a C a l 4 -alkahol 
such as methanol, ethanol, n-propanol, isopropanol, n-butanol, ; : 
s-butahbl, t-butanol or i-butanol; an* amide such as dimethyl formamide 
or dimethylacetamide; a ketone or ketone alcohol. such as acetone or 
15 . diacetone alcohol; an ether such as tetrahydrofuran or dioxane; an. 

oligo- or poly- C 2 . € - alkylene glycol such as diethylene glycol, 
triethylene glycol, poly(ethyleneglycol) . or poly (propyleneglycol) of 
molecular weight up to 500; an alkylene glycol or thioglycol 
' containing a C a . c -alkylene group such as ethylene glycoi, propylene . 
20 glycol, butylene glycol 1,4-pentylenediol or hexylene giycol; a 

thiodigiycol; a polyol such as glycerol or 1,2, 6-hexanetriol; a Ch- 
alky! ether of a C^-alkylene glycol or oligo-C 2 ^-alkylene glycol such 
as 2-methoxy-ethanol, 2- (2-methoxyethoxy) ethanol, 2- (2- 
ethoxyethoxy) ethanol , 2- [2- (2-methoxyethoxy) ethoxy] ethanol, . 2- (2- (2- . . 
25 ; ethoxyethoxy) -ethoxy]- ethanol or 2- {2-butoxy-ethoxy] ethanol; a 

heterocyclic ketone or sulphone, such as 2 -pyrrol idone, N-methyl-2- 
pyrrolidone or sulpholane; or a mixture containing two or more of the 
. aforementioned water-soluble organic solvents. . ^ 

.' Preferred water-soluble organic solvents are selected from 
30 2 -pyrrol idone, N-methylpyrrol idone, sulpholane, C 2 -«- alkylene glycols 

. and C 1M -alkyl ethers of pplyhydric alcohols , such as ethylene glycol, . 
diethylene glycol, triethylene glycol or 2-methoxy-2-ethpxy-2-ethoxy 
ethanol; and a polyethylene glycol with a molecular weight of .up tb 
500. A preferred specific solvent mixture is a binary or tertiary^ 
.35 mixture of water and diethylene glycol; water and 2 -pyrrol idone; 

: water, ethylene glycol and 2-pyrrolidone; or water, ethylene glycol 
and Nrmethylpyrrol idone in weight ratios as herein described. 

The water soluble organic solvent generally promotes the ; 
. solubility of the dye in the aqueous medium and also the penetration 
: 40. of the dye into the substrate during printing. The. addition of \ 

surfactants and/or biocides is also beneficial. 

. Examples of other suitable liquid media are given in • ■ . 
US 4 , 963, 189, US 4,703,113, US 4,626,284 and EP 425150A. 
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It is preferred that the inks of the present invention 
comprise one or more penetrants, such as the water-soluble organic 
solvents hereinbefore described, to assist permeation of the dye into 
a paper substrate, a kogat ion- reducing agent to prevent or reduce the 
5 build-up of residue (koga) on the resistor surface in thermal ink jet 

printers and a buffer such as sodium borate, to stabilise the pH of 
the ink. 

The kogat ion- reducing agent is preferably an oxo anion, such 
as described in EP 425150A. . The oxo-anion may be C 2 0 4 a V S0 3 2 % S0 4 2 ", 

10 molybdate, or As0 4 3 " but is preferably a phosphate ester, or diorgano- 

phbsphate or more especially a phosphate salt such as a dibasic 
phosphate (Hro 4 a ~) , a monobasic phosphate (H 2 P0 4 ") or a polyphosphate 
(P 2 0 7 4 ') . The selection of counter ion is not believed to be critical 
and suitable examples include alkali metals, ammonium and 

15 alkylammonium cations. The kogation-reducing agent is preferably 

present in the ink at a concentration from 0.001% to 15% by weight. of 
oxo-anion based on the total ink, and more preferably from 0.01% to 
1*. 

A further aspect of the present invention provides a process 

20 for printing a substrate with an ink using an ink jet printer, 

characterised in that the ink contains a dye for Formula (1) . 

A suitable process for the application of an ink as herein- 
before defined comprises forming the ink into small droplets by 
ejection from , a reservoir through a small" orifice so that the droplets 

25 of ink are directed at a substrate. This process is commonly referred 

to as ink jet printing, and the ink jet printing processes for the 
present inks may be piezoelectric ink jet printing or thermal ink jet 
printing. In thermal ink jet printing, programmed pulses of heat are 
applied to the ink by means of a resistor, adjacent to the orifice 

30 during relative movement between the substrate and the reservoir. 

A preferred substrate is an overhead projector slide or a 
cellulosic substrate, especially plain paper, which may have an acid, 
alkaline or neutral character. Textile materials such as cotton, 
viscose, jute, hemp, flax, nylon etc may also be printed with the 

35 compounds if so desired, for example using the methods described in 

EP 550872A. 

A preferred ink for use in the process is. as hereinbefore 
described. - 

According to a still further aspect of the present invention 
40 there is provided a paper or an overhead projector slide printed with 

the Colorant as hereinbefore defined. . 

. It has been found that further useful effects tan be 
obtained if tn Colorant or inks derived therefrom, as her inbefore 
described, also contain a further dye or dyes of the type disclosed 
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for ink jet printing in EP 468647A; EP 468648A; EP 468649A and "... 
EP, 559309A. Such a dye, especially the yellow dyes of EP 468647A and 
• : the cyan' dyes of EP 559309Aor a combination thereof, can assist in 
the suppression of any tendency to bronzing. The Colorant may be used 
5 in admixture with up to about 20% by weight of such dyes but . more. 

: preferably from 2% to 10%, based on the weight of the resulting 
composition. 

The invention is further illustrated by the following .. 
v.". Examples in which all parts and percentages are by weight unless : 
.10 ;:' .'; otherwise indicated. 

• Example 3, . : ' ' • ' 

.... Preparation of the dve of Formula (6j / 




(a) yonoazo stage 



15 



20 




5-Amino-2- (4 • -me thy lpiperazino) benzoic acid (23. 5g) was : • 
added to water (400ml) and cone HC1 (30ml) added. NaNOj (6.9g). was 
added at 0-10 °C and the mixture stirred at 0-X0 o C' for 1 hour. Excess : 
25 HNOj was removed from the diazo solution by addition of a little . ; 

stilphamic acid. "... 
... " An approximately 50/50 mixture of 5 -amino -2 -naphthoic acid 

and 3ramino-2-naphthoic acid (18. 7g) was added to water (200ml) and. 
. the pH adjusted to 9.0 by addition of 2N NaOH solution. This solution 
30 • ' was added to the above diazo solution at 0-10°C and the mixture 
stirred for 18 hours allowing the temperature to rise to 20°C. 

The monoazo dye was filtered off ,' washed with 10% NaCl 
solution and dried at 60°C. . . . .; 

.. (b) Disazo stage 

35 The monoazo dye (18. 9g) from Stage (a) was added to water" 

\ : (400ml) and cone HC1 (10ml) added. NaN0 2 (2.0g) was added at 0-iO^C . 
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and the mixture stirred for 1 hour at 0-10 p C. Excess HNOj was removed 
form the diazo solution by addition of a little sulphamic acid. 

Gamma acid (8.0g) was dissolved in water (300ml) by addition 
of 2N sodium hydroxide solution to pH 10, Na 2 COj (10. Og) was added 
5 and the above diazo solution was added at 0-10°C maintaining the pH at 

.10 by addition of 2N NaOH solution. The mixture was then stirred for 
18 hours allowing the temperature to rise to 20°C. 

The solution was screened to remove a small amount of 
insoluble matter and the pH adjusted to 5 by addition of cone HCl. 
10 The precipitated product was filtered off, and washed with 10% NaCl 

solution. The filter paste was dissolved in water (300ml) and the 
solution added to a IN HCl (500ml) to .precipitate the dye in its free 
acid form. This was filtered off and converted to the ammonium salt 
by adding to water (300ml) and adjusting the pH to 9.5 by addition of 
15 cone NH4OH. 

The solution was dialysed to remove CI* ions,, screened 
through a 0.45jx filter, the solvent evaporated and the product dried 
at 60°C. 

The product of Formula (6) in the form of the ammonium salt 
20 was made into an ink (2.5%) in 92.5:7.5 water : 2 -pyrrol idone. When 

printed onto plain paper using a thermal ink jet printer it gave 
strong black prints having, good light fastness and high water 
fastness. 

25 Example' ? 

Preparation of the dve of f ormula (7) 



CH 3 CON^ K 




HOOC 



N = N 




N = N 



HQ 3 S 




NH 2 



0 
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(a) Monbazo Stage. (Formula (7a)). 

CH 3 CON N , 

\ / \= 

HOOC 




N = N 




COOH 



: : (7a) 

In place of the 5-amino-2- (4» -methyl-piperazirio) behzbic * 
acid (23. 5g) used in Example 1 Stage (a) thera was used 5-amino-2- (4 ' 
acetylpiperazino) benzoic acid (26. 4g). 



15 



20 



(b) Pipazo stage 

In place of the monoazo product used in Example 1 (b) the 
monbazo product of Example 2 (a) was used. . . 

The product of Formula (7) was converted to the dry ammonium, 
salt by the method of Example 1. When made into an ink (3% in 90:10. 
water : diethyl glycol) arid printed onto plain paper using a thermal 
ink jet printer it gave a strong black image with very high 
• waterf astness and good light fastness.. 



25 



Example 3 

Preparation of the dye of formula (m . 




HOOC 




N = N 



HO3S 




COOH 



' ; • (8) 

: The product of Formula (7) as in Example 2 (lpg). was' added 
to 2N NaOH solution (400 ml) and stirred at 70-B0°C for 3 hours. The 
; pH wa3 adjusted to 5 by addition of cone HC1 and the mixture allowed : 
. 30 to cool to 20°C. The precipitated product was filtered, washed with 

"'I 10% NaCl solution and dried. 

'. the product of Example (8) was converted to its dry ammonium' 
. salt' as described in Example 1. When made into an ink (2.5% in water, 
. : diethylene glycol 90/10) and printed onto piain paper using a* . 
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thermal ink jet printer it gave a strong .black image with excellent 
waterfastness and good light fastness. 

Example 4 

5 Preparation of the dve of formula (9) 

OH 




(9) 

(a) Monoazo Stage (Formula (9a)) 




5-Amino-2-piperazinobenzoic acid (18. Og) was added to a 
15 mixture of water (300 ml) and cone HC1 (25 ral) . NaN0 2 (5.6g) was 

added at 0-10°C and the mixture stirred at 0-10°C for 2 hours. Excess 

HNOj was removed from the resulting disazo solution by addition of a 

little sulphamic acid. 

1-Naphthylamine (11. 6g) was dissolved in ethanol (300 ml) 
20 and the solution added to the above disazo, the pH adjusted to 4 by 

addition of 2N NaOH solution and the mixture, stirred for 18 hours. 

The pH was then adjusted to 5 with, cone HC1 and the precipitated 

product filtered, washed with a little water and dried. 

(b) Disazo Stage (Formula (9b)) 
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.. The monoazo product prepared as in Example' 4, Stage (a) . " 
. (14. 3g) was added to a mixture of water (300 ml) and cone HC1 (10ml) . 
NaNOj (1.8g) was added at 0-lO°C and the mixture stirred at 0-io°C for 
2 hours. Excess HNO3 was removed from the resulting diazo solution by 
adidition of a little sulphamic acid. 

N- Acetyl -Gamma acid (15g) was dissolved in water (300ml) and 
the solution added to the above diazb solution. The pH was then . 
adjusted to 7-8 and the mixture stirred for 18 hours after which the-., 
product was filtered and washed with 10% NaCl solution, 
(c) pydyojysis, 

The product obtained in Example 4, Stage (b) was added to 2N 
NaOH solution (800 ml) and stirred at 70-80°C for 3 hours. The pH was 
then adjusted to 7 by addition of cone HC1 and the precipitated 
product filtered, washed with 10% NaCl solution and dried. It was 
converted to the dry ammonium salt as described in Example 1. 

When made into an ink (2.5% in water:2-pyrrolidone 90:10) . 
and printed onto plain paper using a thermal ink jet printer, the . 
product of Formula (9) gave a black image having excellent water 
fastness and goof light fastness. 

pxample 5 

Preparation of the dve of formula (in) 




N = N 



HOOC 



OH 




(10) 



.25 



(a) Monoazo Stage ( Formula 10a) 



/—\ 

CH3CON N 



HOOC 




N = N 




30 • 



(10a) 
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In place of 5-amino-2-piperazinobenzoic acid (I8.0g) used in 

Example 4, Stage (a), 5-amino-2- (4 • -acetylpiperazino) benzoic acid 
(21. 4g) was used. . 

(b) pj-sazo Stage • • • - >. • * 



CH 3 CON^ N*-/ 7— N - N 



HOOC 




(10b) 



In place of the monoazo product used in Example 4, Stage (b) 
the monoazo product prepared in Example 5, Stage (a) was used and in 
place of N-acetyl-Gamma acid used in Example 4, Stage (b) there was 
used 2R Acid (7-amino-l-hydroxy-3 , 6-disulphonic acid). 
10 (c) Hydrolysis Stage 

The method used in Example 4, Stage (c) was used except that 
in place of the disazo compound used in Example .4, Stage (c) there was 
used the disazo product prepared in Example 5, Stage (b) . 

It was converted to the dry ammonium salt as described in 
15 Example 1. When made into an ink (2.5% in water : 2 -pyrrol idone, 

90:10) and printed onto plain paper using a thermal ink jet printer it 
gave a black image with good waterf astness and high light fastness. 



20 



Example 6 

Preparation of the dve of for mula (il) 



OH 



HN N 
CH{ HOOC 




N = N 




NH 2 



(11) 



25 



In plac of the 5-amino-2- (4 ' -methyl -piperazirio) benzoic acid 
used in Example l there may be. used 5-amino-2- (3 • -methyl - 
piperazino) benzoic acid. . It may be conv rted to the dry ammonium' salt 
by the method of Exampl 1. when made into an ink (2.5% in wat r : 2- 
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pyrrolidohe 90:10) and printed onto plain paper using a thermal ink 
jet printer it will give a black image with high waterf astness and . 
good light fastness. .I* 

Example 7 

Preparation of the dve of formula (12) ' 




* (12) ' 

In place of the 5-amino-2-piperazino-benzoic acid used in 
• Example 4 there may be used 5-amino-2- [4 • - (2 -hydroxy ethyl) piperazino] ' 
benzoic acid. It may be converted to the dry ammonium salt by the* 
10 . method of Example 1. When made into an ink (2.5% in water : • 

diethylene glycol, 90:10) and printed onto plain paper using .a thermal 
ink jet printer it will give a black image with high waterf astness and 
'good light fastness. 



15 ■ *■.•■; " Example 8 

: Preparation of the dve of formula (13) 




NH 2 



03) 



S0 3 H 



In' place of the 1-naphthylamine used in Example 7, there . may 
be used l-naphthylamine- 7 -sulphonic acid. It may be converted to the . 
20 . dry ammonium salt by the method of Example 1. When made into, an ink 

(2-5% in water : 2 -pyrrol idone, 90:10) and printed onto piain p>aper " ' ; 
. .. using a thermal ink jet printer it will give a black image with high . 
waterf astness and good light fastness. 



.25 
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Example g 

Esgsaaatiaa off -she flye of fgrmuia (*4) 




N = N 



HOOC 



(14) 



OH 




COOH 



In place of 5-amino-2- (4 * -methyl-piperazino) benzoic acid 
used in Example 1 there may be used 5-amino-2- (4 1 -ethylpiperazino) - 
benzoic acid. The product of Example (14) may be. converted to the 
dry ammonium salt by the method of Example 1 . When made into an ink 
(2.5% in water : 2 -pyrrol idone, 90:10) it will give a black image with 
high waterfastness and good light fastness. 



10 



Example ;Q 

Preparation of Jzfre dye of formula (jl5) 



N=N 




HOOC 




NH 2 



15 



(15) 

In place of 1-naphthylamine used in Example 4 there may be 
used 2-methoxy-5-methylaniiine and the product of Example (15) may be 
converted to the dry ammonium salt by the method described in Example 
1. When made into an ink (2.5% in water : 2-pyrrolidbne, 90:10) it 
will give a black image with high waterfastness and good light 
fastness. 



Each of the dyes of general Formulae 16 and 17 listed in 
20 Tables l and 2 may also be prepared by the method of Example 1 using 

an equivalent amount of an amine of Formula (18) or. (19) respectively 
in place of the 5-amino-2- (4 • -methylpiperazino) benzoic acid us d in 
Example 1, Stage (a), an equivalent amount of the amine of Formula 
(20) or (21) respectively in place of the 50/50 mixture of 5-amiho-2- 
25 naphthoic acid andi 8 -amino-2 -naphthoic acid used in Example 1, Stage 
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(a) and an equivalent amount of the Gamma acid, or compound of "': 
Formula (22) , respectively in place of the Gamma acid used in Example 
. 1, Stage .(b). When made into inks as the ammonium salts (2.5%. in. / 
water : 2-pyrrolidone 90:10) each dye will give a black image having , 
high waterfastness and good light fastness when printed onto plain 
paper using a thermal ink jet printer. • , ' 




N = N 



H0 3 S 





(18) 




NH 2 V 
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Example 


R l 


R 2 


R* . . 


R 4 


R s 


5 


11 


H . 


H 


AH5OOC- 


COjH 


H 




12 


H . 


H 


H00CCH 2 - 


C0 2 H 


H 




13 


H ' . 


H 


HOC^OCjH*- 


C0 2 H 


. H 






H 


H 


HOCH 2 CH 2 -. 


H 


C0 2 H 




15 


H 


H 


CsHgCHa- . 


C0 2 H 


C0 2 H 


10 


16 


CH, 


CH, 


• H* 


COjH 


C0 2 H 




17 


H 


H 


H 


SO3H 


C0 2 H 



R 3 — N N 

■ 

R 2 HOOC 




N=N 




NH-R 6 



(17) 





HOjS 




NH-R 6 



15 



20 





(19) . 




(21) 




(22) 








Table i ; 






Example 


R 1 




R* 


R* . 


R 5 


18 


H 


H 


H 


OCH, 


NH 2 


19 ' 


H 


H 


• CH, 


OCH, 


NH 2 


20 


H 


H 


. HOCH 2 CH 2 


: OCH, 


NH 2 


21 


H 


H . 




OCH, . 


OCH, 


22 


H 


H . * 


H 


OCH, • 


CH, 


23 


CH, 


H . 


H 


OCH, • 


NH 2 . 


24 


•H 


H 


CH, 


OC,H s 


•0C 2 H 5 


26 


H 


H 


CH, 


OC 2 H 5 . 


NH 2 



H 
H 
H 

;C«H 5 

CH, 
H 
H 
H 
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. Examples of other specific liquid media which can be used to 
; prepare inks containing the dyes disclosed in Examples 1 to 26 and 

other dyes within the scope of the present invention are: 

Water (60); Ethylene glycol (40) • 
' 5 'Water (85); Diethylene glycol (15)' 

Water (90); Diethylene glycol (10). 
Water (65); Glycerol (25) ; Triethanolamine (10) 

Water (80); Ethylene glycol (15); Polyethylene glycol, MW 200 (5) 
- Water (80); Ethylene glycol (15); N-Methylpyrrolidone (5) 
.10 . ' . Water (80); Ethylene glycol (15); 2-Pyrrolidone . (5) 
Water (90); 2-Pyrrolidbne (10) 
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CLAIMS 

A confound of Forniula (1) and salts thereof: 




10 wherein: 

L is optionally substituted piperazinyl 
D is optionally substituted phenylene or naphthylene; 
E is optionally substituted phenylene, naphthylene or 
guinolinylene ; 
15 R is H or C^-alkyl; 

n has a value of 0 or 1; and 

Z is H, alkyl or aryl free from water-solubilising 
groups, 

20 2. A compound according to Claim 1 wherein the group 

represented by L-D- is of the Formula (3): 

l W , H ■ 

25 U/ ■ ^ < COOH ). 

(COOH), 

m id. 

wherein 

30 m is 0 or 1; and 

L is of Formula (2) in which p is 0 or 1; V is CH 3 or OCH a ; 

and K is selected from H, C M -alkyl; formyl; C^-alkyl- 
carbonyl; phenyl carbonyl ; Cj^-alkoxycarbonyl; 
phenoxycarbonyl and hydroxy- C^-alkyl, 
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A dye of Formula (5) and salts thereof: 



v 



10 



15 



20 



25 



30 ■•' 



35 



40 



wherein 




■ 

; ■ 



S0 3 H) t 



arid 



n is 0 or 1; 

W is C-H, C-COOH or N; 

X is H, COOH or S0 3 H; 

Y is H, COOH or S0 3 H; 

Z is H, aryl or substituted aryl free from water- solubilising 

groups; and 

L is of Formula (2): 



(2) 



• wherein: 

K is H or optionally substituted alkyl, aryl, a.cyl or 
ester; 

V • is optionally substituted alkyl; arid 

p is 0, 1 or 2. 
provided that (1) at least one of X and Y is H or COOH and (2) W is 
C-H or N when X and Y are both COOH. 

4.. A compound according to any one of Claims 1 to 3 wherein L 

is of Formula (2).: . . , : 

/K 



wherein:' 



V 
P 



(2) 



is H or optionally substituted alkyl, aryl, acyl or 
ester; 

is optionally substituted alkyl; and 

is 0, 1 or 2. : \ 



5 . A compound according to Claim 4 wherein the piperazinyl . 

group is selected from piperazin-i-yl, 4-hydroxyetnylpiperazin-l-yl, 
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4 - acetyl -piperazin-l-yl, 3-methylpipefazin-l-yl, 3 -methyl -4 -acetyl - 
piperazin-l-yl, 4-formylpiperazin-l-yl arid 4-methylpiperazin-l-yl.. 

6. A compound according to any one of Claims l to 5 in the form 
5 of an ammonium or substituted ammonium salt. 

7. A compound of the formula, L-D-NH a , wherein . 

D is phen-l,4-ylene or 3-carboxyphen-l, 4-ylene; and 
L is of the Formula (2) : 
10 m, 




. (2) 

wherein: 

15 K is H or optionally substituted alkyl, aryl, acyl or 

ester; 

V . is optionally substituted alkyl; and . 
p is 0, 1 or 2. 

20 8. A compound selected from 3-Carboxy-4-piperazin-l-ylaniline, 

4- (4 1 -acetylpiperazin-l-yl) -3-carboxyaniline, 3-carboxy-4- (3 1 -methyl - 
piperazin-l-yl) -aniline, 3-carboxy-2- (3 ■ -methyl-4* -acetyl- 
piperazin-l-yl) -aniline and 4- (4»- [2-hydroxyethylJ -piperazin- 
l-yl) -aniline. 

25 

9. An ink comprising a compound according to any one of Claims 
l to 6 and a liquid medium. 

10. A process for applying an image to a substrate comprising 
30 applying an ink according to Claim 9 to the substrate with an ink jet 

printer. 



11 A substrate carrying an image comprising a compound 

according to any one of Claims 1 to 6. 
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